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Let X=average length, A =average area. 
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-]2sinJ#cos'' iMogcosi6')(f<^=-r^(3a-2-28)==.21747rr2. 

CSTT 

85. Proposed bj G. B. H. Z£BE, A. H., Ph. D., Professor of Science and Hathematics, Chester High School, 
Chester, Pa. 

Two points are taken at random in a cirele and a chord drawn through them ; a point 
is then taken at random in each segment. Find the average area of tlie quadrilateral 
formed by joining the four points. 

Solution by the PBOPOSEE. 

Let P, Q, R, S be Ihe four random points taken 
as indicated in the problem, NN' the chord through 
PQ, MM', TT the chords through S, R, respectively. 

Draw CD perpendicular and CD' parallel to 
NN'. Let CD=r, CE=u, CF=v, CG=w, NQ=x, 
PQ=y, NF=i/{r<'-v'')=s, rGr=^/(r=-«;2)=<, ME 
= ,/(r=-M«)--=s, lD'CA'=H. 

An element of the circle at P is dvdx ; at Q, 
ydffdy ; at R, 2tdw ; at S, 2sdu. 




116 

The limits of are and in and doubled ; oft;, +r and — r ; of x, 2z and 
0; of y, and x and doubled ; of w, » and r and doubled ; of m, —r and v and 
doubled. Area PRQS=iy{w—n). 

The whole number of ways four points can be taken in the circle is 7i*r^. 

.•. A= 4 g ( ( j 1 j I iy{w—u)dHdvdxydy2Ulw1sdu 

= T-r-k(' {^ \ C" Cuia^'-v')' +bvw,/(a'-v°-) + (i(i'wsinKv/n) 

+ 'd>ra''w']ty' dOdvdxdydw 

=■0-^.1 I (a«-r')5 3;'ri#dt;./x 

MISCELLANEOUS. 

74. PropoBed by S. HAST WSIOHT. H. D., A. U., Ph. D.. Fenn Tan, H. T. 

The longest diameter of a horizontal ellipse is Ci?=2a=6 feet. Its shortest diame- 
ter is EF=2b=i feet, their intersection being at D. Find in an indefinite vertical plane 
passing through CB, a point .4=5 feet=e from D, the ellipse being seen from yt as a circle. 

in. Solution by 0. B. U. ZERE. A. H., Ph. D., Profauor of Hatbematies and Science. Chester High School, 
Chester, Pa. 

To find a point E in the vertical plane AEB at which DC, AB subtend 
the same angle, we proceed as follows: Let DF—-FC=h—2, AF=FB=a=^'S, 
FE^c=5, AE=x, BE^y, nE=CE=z, lDEC= aAEB-=». 

Then c=iy{2x'+2y--4n'- )=i^/ix^ + y'+2xycAyaH). 

.-. 2(a«+c2)=z«+y« ; 4c''=x-+y-+2rycoaf). 

.-. s«+i,«=2a2-f2c» (1). 

22;i/co8^=2(;«-2rt« (2). 

Butc=J,/(4z«-46«)=:}j/(2z»+2?«cos^). 



.-. z-= \/ (b^ -\-c* ) and co8^=- 



c-'+fc'' 




2(c«-n«)(c«+fc«) , 2i/(c«-rt«6«) 2ci/(o«-6«) 



